Not commonly seen, the risk of sudden death after significant emotional stress has been reported since antiquity and incorporated into folk wisdom, reflected by phrases such as "scared to death" and "broken heart." A typical "victim" suffers from significant and often life-threatening natural diseases, making determination of the manner of death complicated, and at times controversial. The present study is designed to assess inter-rater variability and nonuniformity and controversy seen in manner of death certification in certain cases of death with significant stress involved in the circumstances of death.
INTRODUCTION
It is well known that severe emotional stress is associated with dramatic neuroendocrine responses activating the sympathetic nervous system, the pituitary-adrenal axis, and the adrenal medulla. These activations result in excess secretion of cortisol and catecholamines, reportedly having cardiotoxic and arrhythmogenic effects (1, 2) . The cases of acute cardiac events in susceptible individuals after events and emotional triggers are well described in the literature. A large epidemiological study of the influence of emotional/ behavioral triggers on the incidence of cardiac events by reviewing published literature from 1970 to 2004 reported the incidence of an acute cardiac event within 24 hours after emotional or behavioral triggers varyied from 10% to 67% (3). Myers et al. interviewed relatives regarding the circumstances surrounding the deaths of 100 men aged 70 years or less who died suddenly. They found that 23% of decedents experienced moderate or severe stress within 30 minutes before death (4) . In a study involving 858 patients, Muller at al. showed that 9% of patients reported sexual activity in the 24 hours preceding myocardial infarction (MI), and 3% reported sexual activity in the two hours preceding onset of symptoms of MI (5) . In a large population-based case study (Stockholm Heart Epidemiology Programme, SHEEP) of causes of myocardial infarction including all Swedish citizens 45-70 years of age living in Stockholm County with no previous myocardial infarction, researchers demonstrated that only 1.3% of the patients without premonitory symptoms had sexual activity within two hours of the onset of a myocardial infarction (6) .
Establishment of causation between a stressful event such as a confrontation, a motor vehicle collision, or a robbery is the first and most important step in the certification of the manner of death. The question, "Would the person have died if the person were not injured (or chased, robbed, involved in a motor vehicle collision, assaulted, intoxicated, etc.)?" is a legal tool for the determination of causation in cases with concurrent pathologic causes and is referred to as the "but-for" test (7) . Generally, an affirmative answer supports a natural death and a negative answer supports unnatural manners. Forensic cases tend to be grouped into large categories, sharing similar mechanisms of death. The majority of cases follow general rules for classifying manner of death based on over 800 years of practice, traditions, requirements of society, law enforcement investigations, and criminal justice standards (8) . As there are no legal mandates, death certification is based on widely accepted definitions and assumptions of what is considered to be natural, homicidal, suicidal, or accidental deaths (9) . The association between the precipitating event and death can be uncertain and complicated by underlying medical conditions or unusual circumstances. The determination of the manner of death in such cases is performed on a case-by-case basis (10) . By the nature of the subject, the certification of death in such cases varies between certifiers and jurisdictions. Certification of the manner of death affects legal casework, public health programs, vital statistics, and families (11) . Certification relies on the fundamental premise that the manner of death is mostly circumstance-dependent, not autopsy-dependent (10) . The manner of death also relies on the association between the precipitating circumstances (e.g., injury, poisoning, hostile environment, natural disease, etc.) and death. The association ranges from uncertain to strong. If the association is uncertain (i.e., degree of certainty of less than 50%), the case may be certified as "undetermined." Certification as "accident," "suicide," and "homicide" requires a higher degree of certainty (10, 12) . A stricter burden of proof is required to decrease the risk of false convictions and to reduce the social costs of sanctions (12) .
Certification of death after a significant stressful event is challenging and the literature on the topic is relatively sparse. In the paper "Can sudden cardiac death be murder?" published in 1978, J.H. Davis focused on the legal course of action in cases when "…a criminal act results in emotionally precipitated death in the absence of the physical injury or contacts" in order to develop "… medical criteria upon which such a homicide charge might be sustained" (13) . The author prepared four synthetized situations in which middle-aged or elderly people with significant heart disease died shortly after burglary/robbery in the absence ORIGINAL ARTICLE of physical contact between the assailant and the victim. The cases were sent to 50 members of the Pathology-Biology Section of American Academy of Forensic Sciences (AAFS) and 39 replies were received. Responders acknowledged only five convictions of homicide in cases without physical contact during the past 15 years. Referring to contemporary studies demonstrating causal relationship between emotional stress and sudden cardiac death, J.H. Davis suggested five criteria to establish proof of causality between an emotional trigger and sudden death in cases where physical injury or contact does not occur (see Table  1 ) (13 (14) . In contrast to Davis's criteria dealing with situations where no physical injury occurs, the modified criteria are designed to be applied to situations where physical contact and/or nonlethal injury occurred ( Table 1 ) (14) .
The study of variability of the manner of death determination, "Mind Your Manners II and III", based on a "Medical Examiner Manner of Death Questionnaire" was performed by J. Goodin and R. Hanzlick in 1995, followed by the article "Mind Your Manners" by G.G. Davis, published in 1997 (9, 15) . The study demonstrated that only three of 198 participants responded identically to each of 23 scenarios and the majority of responders disagreed over most scenarios. The study results prompted "A Guide for Manner of Death Classification," completed in 2001 and posted on the NAME website for review and comments. The document was approved by the NAME Board of Directors in 2002 and since has been published on the NAME website (10) (10) .
Death certificates are a valuable source of statistical and medical information, as well as important legal documents. It was reported that disputed death certification can be a subject for litigation. The "Medical Examiner Manner of Death Questionnaire" revealed that 21% of certifiers experienced threats of lawsuit and 8% were sued in disputed manners on death certificates (15) . Growing interest is developing within The criminal act should be of such severity and have sufficient elements of intent to kill or maim, either in fact or statute, so as to lead logically to a charge of homicide in the event that physical injury had ensued.
The action of the perpetrator toward the victim should be of such severity and have sufficient elements of intent to frighten, injure or kill, either in fact or statute, so as to lead logically to a charge of homicide in the event that death resulted from physical injury.
The victim should have realized that the threat to personal safety was implicit. A logical corollary would be a feared threatening act against a loved one or friend.
The circumstances should be of such a nature as to be commonly accepted as highly emotional. The circumstances should be of such a nature as to be commonly accepted as highly emotional.
The collapse and death must occur during the emotional response period, even if the criminal act had already ceased. The collapse (and subsequent death, in most cases) must occur during the emotional response period, even if the criminal act had already ceased. In certain instances, death may be delayed, typically via medical intervention.
The demonstration of an organic cardiac disease process of a type commonly associated with a predisposition to lethal cardiac arrhythmia is desirable.
Autopsy should demonstrate an organic cardiac disease process of a type commonly associated with a predisposition to lethal cardiac arrhythmia. In the absence of a grossly or microscopically identifiable organic cardiac disease, the case may involve a functional cardiac disorder (such as a conduction system disorder) that has no anatomic correlation.
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and outside of the forensic community in the matter of consistency in manner of death determination. The topic of manner of death certification repeatedly occurs during the meetings, professional discussions, and mailing lists. However, the certification of manner of death based on proximal causation remains difficult and at times controversial. This work intends to direct attention to challenges of certification, demonstrate the variety of approaches to manner of death certification by the contemporary forensic community, and propose a way to improve the uniformity and predictability of certification. The survey-formed questionnaire, including eight real scenarios of sudden death after significant stress, was used to assess the uniformity of certification. Six of these case scenarios are not included in the NAME Guidelines (10) .
METHODS
All present cases were autopsied at the Eastern Regional Autopsy Center of the North Carolina Office of the Chief Medical Examiner by the Brody School of Medicine at University of East Carolina between 2009-2016. Complete autopsy and microscopy of major organs including brain was performed in all cases. Toxicological examinations were performed in specimens except for cases 3 ("Fall from a wheelchair during transport in a van") and 6 ("Arrested by police, died in the patrol car") with prolonged survival between the event and death.
The members of the NAME email list service were surveyed regarding determination of manner of death. The survey technique, a widely used method of scientific inquiry, was applied to collect professional opinions regarding manner of death certification. Using the survey technique, responses were collected from a relatively large group of professionals within a short time interval. The survey was created using the SurveyMonkey online tool (https://www.surveymonkey. com). The survey included a brief history (in which the decedents' identities remained anonymous), investigative findings, and autopsy results. The responders were asked to choose between manners of death (natural, accident, suicide, homicide, and undetermined) and were given the opportunity to make comments. The link to the survey was emailed to members of NAME participating in the NAME mailing list (NAME Listserv). Users of the mailing list include death investigators, forensic pathologists, medical examiners, coroners, retired medical examiners and forensic pathologists, and trainees. According to the NAME administration, at the time of the survey there were approximately 500 subscribers, but the number of active users is unknown. The survey was posted December 26, 2017 and the results were collected January 25, 2018.
Calculations of observer agreements, Free-Marginal Multi-rater Kappa (multi-rater κfree) for nominal data, were performed according to J.J. Randolph (19, 20) . The value of 0 indicates the level of agreement that could have been expected by chance. The value of Kappa of 0-0.20 is associated with no agreement and 0-4 % of reliability; 0.21-.39 is associated with minimal level of agreement and 4-15% of reliability; 0.40-0.59 is associated with weak level of agreement and 15-35% of reliability; 0.60-0.79 is associated with moderate level of agreement and 35-63% of reliability; 0.80-0.90 is associated with strong level of agreement and 64-81% of reliability; and above 0.90 is associated with almost perfect agreement and 82-100% of reliability (19) .
Cases

Case 1: "Being chased along a road"
A 61-year-old female was found unresponsive in the driver's seat of her car at an unattended rural fueling station by a patrol officer. A surveillance camera at the site recorded a verbal confrontation with a truck driver. Further investigation showed that the truck driver had followed the victim when she left a convenience store and chased her along isolated rural roads. She had a history of hypertension, congestive heart failure, and previous myocardial infarcts with angioplasty and stent placement. Autopsy revealed hypertensive and arteriosclerotic cardiovascular disease, a circumflex coronary artery stent, stenosis distal to the stent, severe myocardial fibrosis, and pulmonary emphysema. Gross and microscopic study of the brain did not reveal significant pathologic changes. 
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Case 2: "Motor vehicle collision without injury"
A passenger in a small pick-up truck, a 48-year-old morbidly obese man, was found unresponsive in full arrest in the vehicle after a roll-over motor vehicle collision (MVC) without significant injury and with no indicators of positional asphyxia. The truck driver had no major injuries when emergency medical services arrived. Autopsy examination revealed scattered superficial abrasions on forearms, left upper back, and both shins. No bone fractures or injury of internal organs was seen. The internal examination showed severe hypertensive and arteriosclerotic cardiovascular disease with myocardial fibrosis, aortic atherosclerosis, and pulmonary emphysema. Gross and microscopic study of the brain did not reveal significant pathologic changes.
Case 3: "Fall from a wheelchair during transport in a van"
A 58-year-old wheelchair-bound female fell out of her wheelchair during a sudden stop of a van in which she was being transported to her dialysis center. She was sitting in a wheelchair that was not secured. She was immediately taken to the emergency department where she refused treatment and was taken to the dialysis center. After dialysis, she returned to the emergency department because of the earlier fall and having developed a fever. She suffered cardiac arrest during X-ray evaluation. She had history of end-stage renal disease with dialysis, heart disease, deep vein thrombosis, obesity, peripheral vascular disease, bilateral lower leg amputations, multiple arteriovenous grafts, colon cancer, and a remote femur fracture. Autopsy revealed acute fracture of the 2nd -5th left ribs, severe atherosclerotic cardiovascular disease, cerebrovascular disease, and diabetic nephropathy. Gross and microscopic study of the brain did not reveal significant pathologic changes.
Case 4: "Death after an alleged robbery"
A 57-year-old man with a history of "heart issues" collapsed at the scene of an alleged armed robbery. The local medical examiner was informed that the information about the robbery could not be confirmed or denied and no one was with the decedent at the time of the collapse. Autopsy examination revealed significant hypertensive and atherosclerotic cardiovascular disease and pulmonary emphysema. No significant injuries were identified. Gross and microscopic study of the brain did not reveal significant pathologic changes.
Case 5: "Involuntary commitment"
A 65-year-old man was taken to a hospital in anticipation of involuntarily commitment due to behavioral disturbances attributed to psychiatric illness. No physical restraints were used. He suffered a witnessed collapse at the hospital as the commitment papers were being served to him. He had a history of cardiac disease and cocaine abuse. Autopsy examination revealed significant atherosclerotic cardiovascular disease and pulmonary emphysema. Toxicologic examination revealed no evidence of recent cocaine use and only therapeutic concentrations of prescribed medications. Gross and microscopic study of the brain did not reveal significant pathologic changes.
Case 6: "Arrested by police, died in the patrol car"
A 60-year-old man was arrested by police following a traffic stop when another (also nonviolent) violation was found. Investigation revealed no additional interaction between the man and law enforcement. He was a non-native English speaker. He suddenly collapsed while seated, unrestrained in the rear seat of the police car. Autopsy revealed severe atherosclerotic cardiovascular disease, severe peripheral vascular disease, and cerebrovascular disease with lacunar infarcts, pulmonary emphysema, and diabetes with pancreatic fibrosis. Gross and microscopic study of the brain did not reveal significant pathologic changes.
Case 7: "Death after sexual intercourse"
A 49-year-old female with hypertensive and arteriosclerotic cardiovascular disease and morbid obesity collapsed after sexual intercourse. The autopsy identified arteriosclerotic cardiovascular disease. Gross and ORIGINAL ARTICLE microscopic study of the brain did not reveal significant pathologic changes.
Case 8: "Severe panic attack with breathing problems"
A 55-year-old obese man suffering a severe panic attack with breathing problems collapsed in the ambulance. Initial vital signs: a blood pressure of 200/110 mmHg, heart rate of 148 beats per minute, and respiratory rate of 26 per minute. He had history of panic attacks, hypertension, diabetes mellitus, posttraumatic stress disorder, chronic back pain, and hyperlipidemia. Autopsy showed significant hypertensive and arteriosclerotic cardiovascular disease and pulmonary emphysema. Gross and microscopic study of the brain did not reveal significant pathologic changes.
RESULTS
The link to the survey was emailed to approximately 500 subscribers of the NAME email list service. Eighty-six members of the NAME mailing list service responded to the survey. Case 3 was skipped by one responder, thus eighty-six responders completed cases 1, 2, 4-8 and eighty-five responders completed case 3. This gave an overall response rate of approximately 17%, assuming that all NAME members actively use the email list service. The responses are shown in Table 2.
Cases 1-4 were associated with poor to moderate agreement between responders ( Table 3) . In case 1, natural manner of death was chosen by 37.21% of responders, accident by 1.16%, homicide by 37.12%, and undetermined by 21.42%. In case 2, natural manner of death was chosen by 34.88% of responders, accident by 59.30%, and undetermined by 5%. In case 3, natural manner of death was chosen by 25.88% of responders, accident by 61.18%, and undetermined by 12.94%. The Kappa for cases 1-4 were 0.16, 0.34, 0.31, and 0.55, respectively. Case 4 had undetermined manner of death selected by 68.60% of responders, natural by 29.07%, and homicide by 2.33%. Cases 5-8 were associated with very good inter-rater agreement (Kappa 0.94, 0.86, 0.94 and 0.91 respectively).
One hundred fifty-five comments were collected. Thirty-one responders commented on case 1, 23 on case 2, 29 on case 3, 29 on case 4, 12 on case 5, 14 on case 6, eight on case 7, and 13 on case 8. Most of comments addressed more than one topic and were followed by discussions, open questions, and responders' experiences with previous cases and legal proceedings. Several comments addressed similar problems while discussing manner of death certification. Representative citations addressing topics of discussion as well as individual points of view were identified and presented in Tables 4 and 5 . Comments are presented in their original wording. As comments to the case 1 showed higher variety of topics than other cases, indicating complicated nature of the problem, we chose to present them in a separate table (Table 4) . For systematic purposes, the comments were divided into four larger groups: "Homicide, pros and cons;" "Natural Death, pros and cons;" "Undetermined;" and "Evidence." Comments to cases 2-8 are listed in Table 5 .
DISCUSSION
Eight cases of sudden, unexpected cardiac death in middle aged men and women after a significant stressful event were presented. In all but one case, cardiac arrest occurred minutes after the precipitating event. In all cases, the autopsy examination revealed significant hypertensive and arteriosclerotic cardiovascular disease. Natural disease was considered contributory in all cases including emphysema in six cases, and obesity and diabetes mellitus in three cases each. The results of the survey showed significant inter-rater variability of manner of death certification for cases 1-4 and high agreement in cases 5-8 (Tables 2 and 3) . Analyzing 155 comments to all cases, we identified nine major topics of discussion: vulnerability of the victim; establishment of causal relationship between stressful event and death; nature of stressor and individualized threshold; individualized perceiving of danger; time between stressful event and death; lack of evidence of physical injury while certifying unnatural death; rigidity using "undetermined" manner of death; doubt regarding adequacy of the investigational evidence; and consideration regarding other conditions (e.g., positional asphyxia, excited delirium, epilepsy, Participants were presented eight cases and asked to choose the appropriate manner of death. Eighty-six members of the National Association of Medical Examiners (NAME), participating in the NAME Listserve responded. Eighty-six members responded to cases 1,2,4-8 and eighty-five to case 3. Sudden unexpected deaths due to natural causes occurring a short time after a significant stressful event are relatively uncommon but regularly seen in forensic practice. The determination of the manner of death in such cases is complicated and controversial. All presented "victims" suffered from significant and often life-threatening natural diseases, making the person "vulnerable." According to current practice, the vulnerability or susceptibility of the victim does not absolve the assailant of criminal responsibility, "one takes the victim as one finds the victim," as was commented by a large number of responders.
A stressful event may or may not hasten the death of one already vulnerable. The risk of sudden death correlates with the severity of the underlying condition and the nature and severity of the stressful event. By the nature of the subject, it is very difficult, if not impossible, to predict the risk of death triggered by a specified stressful event, but in the majority of cases it is possible to assess the retrospective association between precipitating stressful event and sudden death.
The certification of an unnatural manner of death requires the establishment of a causal relationship between the precipitating event and death. In a majority of cases, the causal relationship is obvious and can be easily assessed by the combination of professional knowledge, conventional wisdom, and common sense. However, there are some situations where causal relationships are unclear and controversial. Our results showed that in cases "Being chased along a road" (case 1), "Motor vehicle collision without injury" (case 2), "Fall from a wheelchair during transport in a van" (case 3), and "Death after an alleged robbery" (case 4) there were significantly differing opinions among certifiers. In comments, certifiers repeatedly used a statement "...the victim would not die if the victim were not..." as an argument for causal relationship between stressor and death of a vulnerable person-a good example of the usefulness of the "but-for" test in the context of death after stress (7, 21) . One responder mentioned the criteria to establish proof of causality between the emotional trigger and sudden death as suggested by J.H. Davis (Table 1) (13, 14) .
Certification of an unnatural manner of death after a stressful event requires a strong association between an intense stressor and death. Conventional wisdom tells us that individuals can perceive the same stressors differently from one another and may even perceive the severity of an identical stressor differently under varying situations or physical conditions. No objective measurements for the intensity of stress exist as there are no meaningful predictors of severity individual's physiological response to a stressor. While the association between sudden cardiac death and significant emotional stress is reported since antiquity, the intensity and nature of the stressor needed to trigger sudden cardiac death is unknown. Several responders suggested to differentiate between physiological stressors (e.g., sexual activities; stressors of daily living like mowing the lawn, jogging, playing sports, etc.) and stressors that are "beyond the stress of daily living…", for example a criminal event. The differentiation is not sharp and may vary between social groups and individuals. For example, criminal activities can be a part of daily living for some just as jogging can be far beyond the stressors of daily living for others. The possible discrepancy between "real" and "perceived" danger is another major factor affecting certification. In the comments to the case "Death after an alleged robbery" (case 4), one responder wrote "What the decedent perceived is important here, regardless of the truth". A similar problem occurred in the case "Severe panic attack with breathing problems" (case 8). Anxiety, panic, and perception of danger can occur for any reason or no reason at all. The subjective nature of danger perception requires interpretation of investigational evidence making certification controversial and unpredictable.
The establishment of the association between the precipitating event and death is the first and most important step of certification of manner. A short time interval between the stressful event and death strongly supports the causality. "A Guide for Manner of Death Classification" states that a "close temporal relationship between the incident and death" as short as "a 
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few minutes or less" is required to establish the causal relationship (10) . The majority of cases of sudden death after significant stressful event, including cases "Motor vehicle collision without injury" (Case 2), "Involuntary commitment" (Case 5), "Arrested by police, died in the patrol car" (6) , and "Death after sexual intercourse" (Case 7), obey the rule as cardiac arrest occurred during or within a few minutes after the significant stressful event. Comments "...the temporal relationship is what pushes me to ... in this case" were repeatedly used by survey participants, arguing for a causal relationship between stressor and death. However, there were exceptions from the "a few minutes or less" rule. Sixty-one percent of responders chose an accidental manner of death and 13% chose an undetermined manner in the case "Fall from a wheelchair during transport in a van" (case 3), where the cardiac arrest occurred a few hours after minor motor vehicle accident. According to the records, the decedent was seemingly unaffected after the accident. She returned to the scheduled dialysis and collapsed at the emergency department while being evaluated for the fall a few hours later. The discovery of acute rib fractures confirmed the "severity" of the fall, but the injury was not fatal on its own. Several responders found that "In a debilitated person, even seemingly minor fractures can add to the physiological stresses needed to cause death." On the contrary, 26% of responders chose natural death due to "Too prolonged a time between fall and death." The case "Being chased along a road" (case 1), where the women was found in a driver's seat of the car several hours after a recorded chase and verbal confrontation with a truck driver, showed the highest inter-rater variability (Tables 2 and 3 ) and highest number of comments ( Table 4 ). The majority of responders mentioned the unknown time interval from altercation to death as a significant factor affecting their certification. However, 37% chose homicide and 25% chose undetermined manners of death. It was noted repeatedly that a longer time interval between the accident and death make the association between stressor and cardiac arrest weaker and a stronger investigational evidence required to establish causality.
The duration of time of being at risk of sudden death after a stressful event is unknown. The duration of emotional and physical stress reaction and risk of sudden death after significant stress is unpredictable and varies between individuals (22) . There is evidence that physical exertion (particularly by people who are not normally active), emotional stress, anger, and extreme excitement can trigger acute myocardial infarction and sudden cardiac death in susceptible individuals. Many triggers operate within one to two hours of symptom onset (3) . An older study showed that during World War II, healthy US troops displayed symptoms of depression, anxiety, withdrawal, confusion, paranoia, and sympathetic hyperactivity after witnessing or experiencing traumatic events. The symptoms begin to diminish after 24-48 hours and were minimal after about three days (23) . Psychiatrists define acute stress disorder as a complex of physical symptoms due to activation of the sympathetic system and emotional reaction after exposure for stressor lasting for at least three days after the acute traumatic event (24) .
The investigational evidence can be unclear, incorrect, or both. Inadequate investigative findings limit the certifier's ability to determine the correct manner of death. In the present case "Death after a robbery" (Case 4), law enforcement was not able to confirm or refute the allegation of robbery. Most of the responders (69%) chose "undetermined" as the manner of death followed by comments such as, " ORIGINAL ARTICLE common sense indicates that significant evidence acquired at autopsy may, and should, be taken in consideration. The comments showed that the leveraging of investigational evidence and autopsy acquired evidence varies between certifiers and possibly rigidity using "undetermined" manner in the presence of obvious cardiac cause of death in the presence of unclear circumstances and the absence of injury.
The most common causes of death triggered by significant emotional stress are acute myocardial ischemia and arrhythmia in the context of atherosclerotic and hypertensive cardiovascular disease. However, as mentioned in several comments, some other conditions and diseases that may cause death triggered by significant emotional stress should be considered in a differential diagnosis. Some of them are listed here. For example, sudden death in people in significant acute distress and emotional and physical agitation, often associated with hyperthermia, stimulating drugs, and underlying mental disorders, are well described in the literature as excited delirium (other names included Bell's mania, lethal catatonia, acute exhaustive mania, and agitated delirium). A significant number of deaths occur while individuals are being restrained by police or being taken into custody (25) (26) (27) . Autopsy diagnoses in cases of sudden death after significant emotional stress are difficult because in the majority of the listed conditions, findings are sparse or absent. Another uncommon cause of death after significant emotional stress has only just been recently recognized, a rare acquired cardiomyopathy called takotsubo syndrome. The exact incidence is unknown. The disease presents as severe localized left ventricular wall dyskinesia (otherwise known as apical ballooning syndrome) identified by ventriculogram or echocardiography in the absence of hemodynamically significant coronary artery stenosis. In the majority of cases, the disease has a benign course with recovery of contractile function, but fatal cases occur. The diagnosis of takotsubo syndrome is challenging in the absence of ventriculogram or echocardiography as it may occur with coronary vasospasm, cardiac arrhythmia, and non-significant coronary disease and will have no postmortem anatomic correlate. Stress cardiomyopathy may also be a part of a sympathetic system mediated neurocardiogenic injury, seen with subarachnoid hemorrhage, intracranial hypertension, and cerebral ischemia (28) (29) (30) (31) . Sudden unexpected death in epilepsy (SUDEP) is also a recently recognized cause of premature death. The incidence of SUDEP was reported to be 1.20 per 1000 people with epilepsy per year and it is significantly higher in younger individuals (32, 33) . Macroscopic brain abnormalities were reported in 52% of cases and microscopic changes in 89% (32) . The correlation of SUDEP with significant emotional or behavioral trigger needs to be studied (2) . As mentioned in several comments, cases of such complexity require complete autopsy, preferably with histology, neuropathology, biochemistry, and complete toxicology. Resolving of such cases is time consuming, requires excessive investigational evidence, and may require good interaction with law enforcement. Despite all the effort, the determination of manner of death in a "vulnerable" victim exposed to a stressor of varying (or unknown) intensity is still difficult and controversial.
Some unrecognized unnatural deaths may be certified as "natural" by some physicians and medical professionals. While training in death certification is a part of forensic pathologists' professional training, most death certificates are completed by busy general practitioners, hospital physicians, and non-physician medical professionals. According to the literature, physicians receive little or no training on death certification during their medical school and residency (15, 34) . The accuracy of death certification is a topic of concern to public health authorities of many countries (16) (17) (18) ). An educational approach will improve the quality of death certification and increase the chance of "recognition" of potentially problematic cases and referral to appropriate medical examiner or coroner jurisdictions. As rules are not completely clear, do we need, as one responder mentioned, "...to step back and use common sense (i.e., what would a normal, indeed, non-"trained" human being think)" while identifying and certifying such cases?
The relatively small number of cases and unknown and probably low response rate are major limitations of our study. The response rate was of 17%, assuming all 500 subscribers received and read emails de-
